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DESCRIPTION 

9607645-
This invention relates .to a developing device which 

can be applied to an image-forming machine such as an 

5 · . electrostatic copying machine and an electrostatic 

·printing machine .. 

Image-forming machines such as an electrostatic 

copying machine are equipped with a developing device for 

10 developing the resulting latent electrostatic image to a 

toner image. Generally, such a developing device is 

adapted to be mounted and detached on and from the main 

body of the image-forming machine to· facilitate 

maintenance of the developing device itself, or to enable 

15 the developing device to be replaced in the case of 

monocolor copying (see, for example, Japanese Laid-Open 

Patent Publication No. 229072/1985). 

A conventional devel6ping device such as the one 

disclose_d in the above-cited Japanese Laid-Open Patent 

ZO Publication No. 229072/1985 i~ of such a str~cture as can 

be mounted detachably on the image-forming machine by 

moving it vertically. Because of this structure, the 

mounting and detaching operations of the developing 
. . 

device are not easy. Furthermore, since a space should 

ZS .be provided in the main body of the image-fQrming machine 

for mounting and detaching the developing device, the 

image-forming machine increases. in size. 

3C 

35 

There also exists a. developing device of the type 

which is mounted movably between an operating position 

near an electrophotographic material at which po·sition a 

developer in the developin~ device acts on the 

electrophotographic mat.erial and a non-operating position 

away from the electrophotographic material at which 

positiori the dev~lo~er does not su~stantiaiiy act .on the-. 

electl:'.ophotographic material, and which is brought to the 



- 2 -

above non-operating position at the time of mounting and 

detaching the developing device in order to avoid damage 

of the electrophotographic materi_al (see; ·for example, 

japanese Laid-Open Utility M6del Publication No. 

5 52746/1981}. However, since this conventional d~veloping 

device is movable horizontally between the operating 

position and the non~operating position, a relatively 

large space is required for the devel?ping device, and it 

is difficult to build the image-forming device with a small 

10 size. 

In an attempt to .elimina.te t.t:ie various defects of 

the prior ar.t, we pro~osed an improved developing device. 

disclosed in the specification and_drawings of Japanese 

Patent Application- No. 235929/1986 (entit~ed: DEVELOPING 

15 DgVICE}. This improved developing device comprises a 

main body having a developing section equipped with 

applicator means for applying a developer and a 

supporting section for supporting the developing section 

rotatably between an operating position and a non-

20 operating position, and a.changeover mechanism disposed 

in an image-forming machine for selectively holding the 

developing section a~ the operating posit~on and the non­

opera ting position. This developing device still has 

defects described below. 

25 Firstly •. the developing section of the main body of 

the developing device is held at the above operating 

position by a biasing spring attached to the 

developing section and the own weight of the developing 

section. Since the biasing force of the biasing spring 

30 cannot be increased so much because of the need to permit 

easy mounting and detaching of the main body of the 

developing device. the developing section is difficult to 

_hold exactly at the operating position. 

Secondly. in regard to. the biasing spring attached 

35 to the developing section, the supporting section shoul.d 
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be pivoted against the biasing action· of the spring at 

the time of mounting the main body of the developing 

device. Otherwise, the developing device cannot be 

mounted in position on the image-forming machine. Hence, 

5 the mounting operation of the main body of the developing 

device is somewhat complex. 

· Third.ly, electrical connecting terminals connected 

releasably to· each other are provided in the main body of 

the developing device and the main body of the image-

10 forming machine in order to give a bias voltage to the 

applicator means in th~ developing section. Connection 

and releasing of the electrical connecting terminals 

require relatively complex operations. 

Fourthly, not necessarily with regard to the above 

15 developing device, there have widely been· used developing 

devices of the toner supply type which comprise a main 

body equipped with developer applicator means and a toner 

cartridge detachably mounted on the main body. The toner 

cartridg·e in the developing devices of this type include 

2G a cartridge body and a cover member for clos.ing a toner 

supply opening formed in it. The cover member is 

attached to the toner supply opening when the cartridge 

body is to be detached from the main body o.f, the 

developing device. This prevents scattering of the toner 

2~ remaining in· the cartr~dge body at the time of detaching. 

In the conventional developing device, the cartridge body 

can be deta.ched from the main body of the developing 

device even ·when the cover member. is not attached to the 

toner supply opening. If, therefore, the cartridge body 

30 . is detac~ed from the developing device by error. the toner 

inside it scatters through the toner supply opening. 

A first object of th·is "invention is to provide an 

improved developing device in which a developing section 

movable between an operating position and a non-
; 

i 
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operating position can be accurately held at the 

operating position. 

A second obje~t of ·this invention is to provide· an 

improved developing device in which its main body can be 

5 · detachably mounted on the main body of an image-forming 

machine with simplicity and ease. 

A third object· of this inventio_n is to provide an 

improved developing device in which electrical connecting 

means provided in its main body can be easily coupled 

10 electrically to electrical connecting means provided in 

the main body of an image-.f orming machine. 

A tourth object of this invention is to provide an 

improved developing device in which when a cartridge body 

is to be detached from the main body of the developing 

15 device, scattering of a toner from it can be accurately 

prevented. 

The invention is described further' hereinafter, 
by way of example, with reference to the accompanying 
drawings~ in which:-

20 Figure 1 is a sectional view showi~g one embodiment 
of a developing device constructed in accordance with 

this invention. 

Figure 2. is a. perspective view, partly exploded, 

showing the main body of the developing device shown in 
25 Figure 1. 

Figure 3 is an exploded perspective view showing 

the construction of an image-forming machine on which the 

main body shown in Figure 2 is to be detachably mounted. 

Figure 4 is a perspective view showing the 

30 principal parts of the main body of the developing device 

shown in Figure 2 and part of an image-forming machine on 

which the main body of the developing device is to be 

-mounted. 

Figure 5 is a side view showing, partly in section, 
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of the main body of the developing device.shown in Figure 

2 as it is detachably mounted on the main body of the 

image-forming device. 

Figure· 6 is a frbnt view showing a changeover 

5 mechanism and positioning means in the developing· device 

shown in Figure 1. 

Figures 7-A and 7-B are each a front view showing a 

first cam of the changeover mechanism as it is held at a 

second angular position, and a front view showing a first 

10 cam of the changeover mechanism as it is held at a first 

angular position. 

Figures 8-A, 8-B and 8-C show· the state of pressing 

members in po·si tioning means when ai;i elevating-lowering 

member of the changeover mechan_ism ·is at an elevated 

· 15 position, and the mm.~·ement of the pressing members when 

the main body of the developing device is· detached while: 

the elevating lowering member is at a lowered position. 

Figures 9-A and 9-B respectively show, partly in 

section, the main body of the· developing device as it is 

20 moved in the mounting direction and the detaching 

direction when the elevating-lowering member is at the 

elevated position. 

Figures 10-A and 10-Brespectively show the main 

body o'f the developing device as it ;is moved in the 

25 ~ounting direction and the detaching direction when the 

elevating-lowering member is at the lowered position. 

Figure 11 is a perspective view spo~ing a toner 

cartridge detachably loaded into the main bopy of the 

developing device. 

30 Figure 12 is a partial front view showing a 

·cartridge body and a cover member as they are mounte¢i on 
. . 

a cartrid_ge loading portion of. the main body of the 

developing device. 

Figures 13-A and 13~B are rough views for 

35 explaining the movement of 'discharge facilitating means 
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attached to the main body o= ~he developing device. 
Figures l~-A to 14-C are rough sectional views for 

explaining the operation of loading the -cartridge body on 
the main body of ~he developing device and the operation 

) of detaching it f rem i:he main body of the developing 

device. 

10 

With reference. to· the accompanying dra'jflings, one 
embodiment of the developing device constructed in 
accordance·with this invention will be described. 

·The outline of the developing device in the 
·embodiment will be described with reference to Figure 1. 

The illustrated developiQg device comprises a main 
body 6 including ~ supporting section 2 and a dev~loping 
section .4 e~tending frqm the supporting section 2 (see 

1~ Figures 2 and 4 also). The main body 6 of the developing 
device is detachably mounted on an i~age-forming machine 
such as an elect"~~static copying·machine. In the so­
mounted state, the developing section 4 of the main body 
6 is f:::ee' to pivot between a non-operating 'position shown 

:11 by a sold line in Figure 1 a~d an operating· position 
shown by a. t~o-dot chain line in Figure 1. 

The ·developing section 4 is.provided with a 
dev6lopment housing 8 defining a developing chamber. 10. 
An opening 11 is formed in the left·surface of the 

25 development housing 8 in Figure 1 (that surface which 
faces a photosensitive material to be·described). A 
magnetic brush mechanism 12 constituting applicator means 
is disposed in the left part of the developing chamber. 

· 10,. and agitating mean~ _14 is. disposed in the right part 
-;o of the developing chamber 10. The magnetic brush. 

mechanism 12 is comprised of a combination of a hol.low 
sl.eeve member 18 to be rotated in the direction snown .by 

an arrow 16 and a stationary permanent magnet .20 disposed 

I __ _ 
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. . 

within the sleeve member 18, and a developer is held on 

the periphe~al surface of the hollow sleeve member 18 and 

carried in the direction of arrow 16. The agitating 

means 14 comprises a supporting shaft 22 and an agitating 

~ member 24 mounted on the ~uppprting shaft 22, and 

outwardly projecting vanes 26 are provided on the 

peripheral .surface of the agitating member 24. The 

a_gitating means 14 is rotated in the dir~ction shown by 

an arrow 28 to agitate and mix the developer in the 

10 developing chamber 10 and triboelectrically charge the 

toner in the developer. A guide member 30 is provided 

above the:hollow sleeve member 18 and.the agi~ating 

member 24. A toner transfer chamber 32 is defined in the 

upper part of the developing chamber 10 (in other words, 

15 above the guide member 30), and _toner transfer means 34 

is dis.posed in the toner transfer chamber 32. A toner 

supply opening 36 is formed in the bottom of the toner 

transfer chamber 32. 

In the developing device of the above st_ructure, 

20. the toner supplied from a toner cartridge (to be 

described hereinafter) is transferre~ ih a direction 

perpendicular to the sheet surf ace in Figure 1 by the 

action ·of the toner transf~r means 34. The. transferred 

toner is supplied onto the guide member 30 through the 

25 toner supply opening 36, and allowed to flow down onto the 

agitating member 24 along the upper surface of the guide 

member 30. The agitating.member 24 mixes the ~eveloper 

flowing down from the guide membe~ 30 {containing the 

fresh toner supp°lied as stated above) and· the developer 

30 present in the dev·eloping chamber 10, and feeds the 

mixture to the magnetic bru_sh mechanism 1_2. The magnetic 
. . 

brush mechanism 12 magnetical.ly hol.ds the resulting mixed 

developer onto the peripheral surface of the hollow· 
. . 

sleeve member 18 and transfers it in the direction of 

. 35 arrow 16. On the other hand, a brush .length adjusting 

This Sheet Has Been Repla\Y.>d· 
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· portion 38 projecting toward t_!le peripheral surface of 

the sleeve member 18 is provided as a one-piece unit with 

part of the development housing 8. Hence, the excess. of 

the developer held on the hollow sleeve.member 18 is 

5 removed from it by the action of ·the brush length 

adjusting portion 38. The removed developei is conducted 

upwardly and then allowed to flow down toward the 
-

agitating member 24 over the upper surface of the guide 

member 30. A toner concentration detector 40 is disposed 

10 in proximity to the brush length adjusting portion 38. 

The toner concentration detector 40 detects the toner 

concentration of the developer which has been removed 

from.the hollow sleeve member ·18 and conducted upwardly. 

The developer whose brush·length has been adjusted by the 
. 

15 action of the brush length adjusting portion 38 is 

further transferred in the direction of arrow· 16 by the 

rotation of the hollow sleeve member 18 and acts on the 

surface o~ image-bearing means such as a rotating drum 42 

having a photosensitive. material disposed on its 

20 peripheral surface·. A latent electrostatic image is 
'·· 

formed .on the surface of the photosensitive material on 

the rotating drum 42 by means known per ~· ·Hence, when 

the developer held by the magnetic brush mechanism 12 

acts on the surface of the photosensitive material on the 

25 rotating drum 42 in .a developing zone shown at 44, the 

latent electrosta.tic image is developed to a toner image. 

Structure of the main bodv o:e the develooing device 

With reference to Figures.2, 4 and 5, the structure 

of the main body 6 of the developing device.will be 

30 described. In the illustrated main body 6 of the 

· developing device,· the supporting section 2 exists at one 

end portion (the right bottom portion in _Figures 2 and 

4, and the lef~ end p~~tion in Figure 5), and the 
·. ·.. . 

developing section 4 extends from the supporting section· 2 

35 to the other end portion (to the left top in Figur~ 2, 
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and to the right in Figure 4). 

The supporting section 2 has a supporting main body 

46, and a gripping member 48 is provided as a one-piece 

unit with the front surface of the supporting main b,ody 

5 46. A pair of.protruding portions 50 spaced from each 

dther in the left-right dir~ction are provided in the 

rear surface of the supporting main body 46, and a 

cylindrical receiving depressed portion 52 (Figures 4 and 

5)is defined in each protruding portion 50. In the 

10· supporting main body 46, a supporting wall 54 extending 

substantially perpendicularly and upwardly is provided. 

A connecting terminal 56 constituting electrical 

connecting means is mounted on the supporting wall 54. 

An engaging member 60 having a claw portion 58 is 

15 pivotably mounted on the supporting main body 46, and a 

biasing spring 62 is attached to the engaging member 60. 

By depressing an operating portion 64 of the engaging 

member 60, the engagi~g member 60 can be pivoted against 

the biasing force of the biasing s~ring 62~ 

20 

. 

The development housirig 8 of the developing $ection 
. . 

~has a pair of end walls 66.and 68:spaced from each 

other in.the width direction of the housing 8, i.e. the 

front-rear direction· of the image-forming machine (a 

direction perpendicular to the sheet ·surface in Figure l, 

25 a direction from right bottom to left top in Figure 2, 

an~ the left-right· direction in Figure 5) and a bottom 

wall 70, a side wall 72 and an upper wall 74 (Figure 1) 

disposed between the end walls 66 and 68, and these walls 

66, 68, 79, 72 and 74 define the developing chamber 10. 

30 It will be understood from Figures 1 and 2 that in the 

illustrated embodiment, shaft portions ·(not shown) 

·provided at opposite end portions of the hollow sieeve 

member 18 in the magi:ietic brush me~hanism 12 .are 

supported rotatab1y.6n the end walls 66 and 68, and 

35 supported on the end wall 66 via a supporting member 76 

ITh~1 l1lil ill1~Uifti"ced 
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mounted on the end wall 66. In the illustrated 

embodiment, one end of a wire 78 for applying a 

development bias voltage to the hollow sleeve member 18 

is connected to the supporting member 76 by means of a 

5 screw member 79. The other end of the wire 78 is 

connected to the connecting terminal 56 of the supporting 

section 2. The supportirig shaft 22 0£ the agitating 

means 14 is also rotatably supported on the end walls 66 

and 68. 

10 With.reference mainly to Figure 2, in the 

illustrated embodiment, an· auxiliary housing 80 is 

mounted on the upper wall 74 of .. the development housing 

8, ~nd the auxiliary housing SO is provided with a 

cartridge loading portion 82 and a toner transfer portion 

15 84. The cartridge loading portion 82 defines a toner 

discharge chamber 86, and its upper surface is opened. · 

On the other han~. a toner cartridge ~8 (Figure 10) is 

detachably loaded above the toner discharge chamber 86, 

· and the toner in the toner cartridge 88. is discharged 

20 in.to the toner discharge chamber 86. The toner cartridge 

88 and the cartridge loading portion 82 will be described 

hereinafter in detail. The toner transfer portion 84 is 

constructed of a hollow cylindrical wall 90 and extends 

from the cartridge mounting portion 82 to the. l.eft. top in 

25 Fig·ure 2. A pair ·of protrusions 92 are provided opposite 
. . 

to the peripheral surface of the cylindrical wall 90, and 

the auxiliary housing 80 is mo·unted in po~ition on the 

development housing 8 by securing the protrusions 92 to 

the upper wall 74 of the· housing 8 by screws 94. The 

30 toner transfer chamber 32 defined_by the cylindrical wall 

90 is.allowed to communicate with the toner discharge 

chamber 86, and the tone~ supply opening 36 formed at its. 

bottom has a progressively increasing width in the toner 

transfer direction shown by an airow 96. A helical 

35 member 98 constituting.the toner transfer means 34 is 
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rotatably mounted in the toner transfer chamber 32. One 

end portion of the helical member 98 extends from the· 

toner transfer chamber 32 to the toner discharge chamber . . . 

86, and its other end portion extends to the left top in 

5 Figure 2 in the developing chamber 10. Accordingly, the 

toner discharged into the toner discharge chamber 86 from 

the toner cartridge 88 (Figure 10) is transferred in the 

direction of arrow 86 in the toner transfer chamber 32 by 

the action of the helical member 98. In the upstream 

10 portion of the toner transfer chamber 32 in the transfer 

direction shown by arrow 96, the width of· the toner 

supply opening 36 is relatively small. Thus, in spit~ of 

the relatively large amount of the toner transferred, the 

proportion of the toner supplied through the toner supply 

15 opening 36 is re·latively small. Since the width of the 

toner supply opening 36 is relatively large ·in the 

downstream portio~ of the toner transfer chamber 32 in 

the transfer direetion shown by arrow 96, the proportion. 

of the toner supplied through the toner supply opening 36 

20 is relatively large in spite of the relatively.smali 

amount of the toner transferred. Hence, the toner from 

the toner discharge chamber 86 is supplied substantially 

uniformly over the entire width direction of the 

developing chamber 10 through the toner supply opening 36. 

25 The supporting section 2 and the developing section 

4 are connected as described below. Mainly with 

reference to Figures· 2 and 4, a circular hole 100 and an 

·arcuate guide hole 102 are formed in the supporting wall 

54_ in the supporting section 2. On the other hand, in 

30 the developing section 4, a suppor~ing shaft portion 104 

and a guide shaft portion: 106 to be guided are provided· 

on the outside of the end wall 66. The developing 

section 4 is attached to the supporting section 2 by 

inserting the supporting shaft portion 104 into the hole 

35 100 and the guide shaft portion 106 into the guide hole 
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102. In the illustrated embodjment, the supporting shaft 

portion 104 and the guide ~haft po~tion 106 Slightly 

project through the supporting wall 54 of the supporting 

section 2, and a linking plate piece 110 is attached .to 

5 the end surfaces 6f the supporting shaft portion 104 and 
. . 

the guide shaft portion 106 by screws 108. By the action 

of the linking plate piece 110, detachment of the 

developing section 4 from the supporting section 2 is 

reliably prevented. A biassing coil spring 112 

10 (const~tuting biasing means) is .fitted over the 

supporting shaft portion 104. One end portion of the 

biasing coil spring 112 is anchored at part of the 

supporting wall 54, and the other end portion i~. 

anchored at the guide shaft por~ion 106. The biasing 

15 coil spring 112 elastically biases the developing section 

4 in the direction shown by an arrow 114 (see Figure 1) 

toward the operating position shown by the two-dot chain 

line in Figure 1. 

20 

Structure of the.main body of an 

imaae-forminq machine 

With reference to Figures 3 to 5, the structure of 

the main body of an image-forming machine on which to 

mount the main body 6 of the-developing device detachably 

will be described. 

25 · The· main body of th~ image-forming machine such as . 

the main body of_ an electrostatic copying· machine has a 

front base plate 116 ~nd a rear base plate 118 (Figure 5). 

spaced from each other in the front-rear direction (the 

left-right direction in Figure 5). An opening 117 

30 (Figure 4) having a shape nearly corresponding to the 

shape of the developing section 4 of the developing 

device 6 is formed in the'front base plate 116, and.the 

developing section 4 is positioned in the required manner 

between the front base plate 116 and the rear base pl.ate 

35 118 as shown in Fi.gur_e 5 through the opening 117 •· In the 

., 
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illustrated embodiment shown in Figure 4, ·a plate-like 

supporting guide member 284 having a shape corresponding 

to the shape of the lower portion of the developing 

section 4 is provided at· a site which defines the lower 

5 edge of the opening 117. As shown in Figure 4, one end 

portion of the supporting guide member 284 projects 

slightly ourwarc1ly from the front base plate 116, and its 

other end portion projects slightly inwardly from the 

front base pla.te 116. The supporting guide member 284 

10 has a predetermined width in the front-rear direction .. 
(see Figures 9-A and 9-B). The supporting guide member 

284 guides and supports the developing section 4 at the 

time of mounting and detaching the main bod¥ 6 of the 

developing device. In the front surface (outside 

15 surface) of the front base plate 116, a pair of 

supporting pins 120 (Figure 4) spaced from each other in 

the left-right direction are implanted. The pair of 

supporting pins 120 are disposed corresponding to the 

pair of receiving depressed portions 52 defined .in the 

20 .supporting .section 2. A connecting te.rminal 119 

(constituting electrical connecting·means) corresponding . . 
to the connecting terminal 56 of the supporting section 2 

is provided in the front surface of the front base plate 
116. Hence, when the main body 6 of the developing 

25 device is detachably mount~d on the main body of the 

image-forming machine as shown in Figure 5, the 

supporting pins 120 in the front base plate 116 are 

received .in the receiveing depressed portio~s 52 of the 

supporting section 2. As a ·~esult, the supporting 

30 section. 2 is mounted. on the front base plate 116, .·and the 

connecting t.erminal 56 of the supporting secti9n 2 is 

electrically ~onnected to the connecting terminal 119. of 
the fron.t base plate 116. Thus, .. the hollow sleeve member 
18 and·the toner concentration detector 40 are connected 

35 to a bias power supply and control means (both of which 
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are not shown) provided in the main body of the image­

forming machine via the connecilng terminal.s 56 and 119. 

The connecting terminal 56 may be of a convex shape, for_. 

example, and the other connecting termina~ 119 may be of 

5 a concave shape conforming to the convex shape. 

ln the ill.ustrated embodiment, a sleeve 121 (Figure 

5) made of a metalic material is fitted in the inside of 

one protruding portion 50 (the one on the right top in 

Figures 2 and 3). The front base pl.ate 116 and the 

10 supporting pins 120 are also formed of a metall.ic 

material. A grounding w.ire 124 of an electric.motor 122 

is fixed to the above one protruding portion 50 in order 

to rotate the helical memb~r 98, and connected·to a 

sleeve member 121 via a fixing screw. Hence, when the 

15 main body 6 of the developing device is mounted ·in the 

required manner, the grounding wire 124 of the· electric 

motor 122 is ground to the .front base plate 116 via the 

f ixin·g screw, the sleeve member 112 and the supporting 

pin 120. 

20 With reference mainly to Figure 3, a supporting 

plate 126 extending in the front-rear direction is 

disposed between the front base plate 116 and the rear 

base plate 118. An upwardly opened channel-like gui.de 

portion 128 is provided in the upper end portion of the 

2~ supporting plate 126, and extends in a straight line from 

· one end of the supporting plate 126 toward its rear end 

portion. In the illustrated embodiment, a greater. 

_portion of the guide portion 128 extends substantiall.y 

horizontally, and only its other end portion 128a is 
. . 

30 inclined downwardly toward the other e_nd {the r~ght end. 

in Figure 5). On the other hand, the upper part of the 

right end (in Figure 1) of the development housing 8 has 

provided therein a rightwardly projecting protruding 

portion 130 to be supported, .and a downwardly projecting 

35 piece 132 is formed integrally in the under surface of 
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the protruding portion 130. Fur~hermore, as shown in 

Figure 5, a protruding portion 134 is formed in the 

outside surface of the end wall 68 of the developing 

section 4, and a shaft member 136 is mounted on the rear 

5 base plate 118. A receiving depressed .portion 140 · . 

extending to the left in Figure 5 is defined in the end 

surface of the protruding portion 134. On the other 

hand, a fixing portion 142 is provided in one end portion 

of the shaft member 136, and the other end portion of the 

10 shaft member +36 projects inwardly through the rear base 

plate 118. A gear 144 ~s attached ~o this projecting 

portion of ·the shaft member 136 so as to be movable in 

the front-rear direction shown· by an arrow 138. The 

other end of the shaft member 136 projects inwar~ly from 

15 the gear 144. Between the gear 144 ~nd the rear base 

plate 118 is interposed a biasing spring member 146 for· 

elastically biasing the gear 144 inwardly. ·The. gear 144 

is drivingly connected to a driving source for the image­

forming machine although it is not shown in the 

20 accompanying drawings. In mounting the main body 6 of 

the developing devic~ on the main body of the image­

forming machine, the protruding piece 132 provided in the 

development housing 8 is guided by the guide portion 128 

of the supporting plate 126 and moved in the mounting 

25 direction shown by an arrow 148. When the main body 6 of 

the development device is mounted· in the required manner, 

the projecting end portion of the shaft member 136 is 

positioned in the receiving depressed portion 140 of the 

protruding portiop 134 PFOvided in the end wall 68 ··of the · 

30 developing section 4. Hence, in the as-mounted state, 

one end portion of the developing ~ection 4 is rotat~bly 

supported by the supporting portion 2 via the supporting 

-shaft portion 104, and the other end portion of the 

developing sect~on 4 is r~tat~bly supported on· the rear 

35 base plate 118 via the sha.ft member 136. The developing 
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section 4 ii thus free to rotate between the aforesaid -
non-operating and opera'ting positions about the 

supporting shaf_t portion 104 and the shaft member 136 as 

a center (more sp~cifically about a central axis of the 

S supporting shaft portion 104 and the shaft member 136 

which constitutes a rotating central axis extending in 

the widthwise direction of the main body 6 of the 

developing device)~ When the main body 6 of .the 

developing 4evice is so mounted, a gear for rotating the 

10 hollow sleeve member 18 of the magnetic brush mechanism 

12 and a gear for rotating the supporting shaft 24 of the 

agitating means 14 are drivingly connected to the gear 

144 ·although these non.-numbered gears are not shown in 

the drawings. 

15 Chanaeover mechanism 

In the illustrated embodiment, a changeover 

mechanism 150 is provided which selectively brings the 

developing section 4 to ~he.rton-operatin~ position shown 

by the solid line in Figure 1 and the ope,rating position 

20 shown by the two-dot chain line in Figure 1 when.the 

main body 6 of ~he developing device -~s set on the main 

body of the image-forming machine. ·with reference to 

Figure 6 as well as Figure 3, the illustrated changeover 

mechanism 150 is provided with cam means 152 and an 

25 elevating-lowering member 154 adapted to be elevated or 

lowered by the action of the cam means 152. The" 

elevating-lowering member 154 has·a main body portion 

156, an acting portion 158 provided in an intermediate 

portion in the main body portion 156, a bent portion 160 

30 at the upper end of the main body portion 156, and a cam 

follower portion 162 extending downwardly from the bent 

portion 160. A ver'tically extending elongate hole 164 is 

· formed in the main body portion 156. The elevating­

.lowering member 154 is mounted vertically movably on the 

35 other end portion of the supporting ·frame 126 in the 

This1lii1l llii1miilliITTiaced 
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manner mentioned below. A guide member 166 is disposed 

in the hole 164 of the main b~dy portion 156.of the 

elevating-lowering member 154 (more spec~f ically, a guide 

projecting portion 166a of the guide me~ber 166 is 

5 positioned in the hole 164). · On the other hand, m_ounting 

pins 170 spaced from each other in the vertical direction 

are provided in a·mounting member 168. By inserting the 

mounting pins 170 into openings 174 provided in the 

supporting plate 126 through hole·s 172 formed in the 

10 guide member 166, the elevating-lowering member 154 is 

mounted on the guide m~mber 166 attached to the 

supporting plate 126. In t'he illustrated embodiment, a 

~ixing screw 176 is threadedly secured to the supporting 

plate 126 througp the mounting member 168 and the guide 

15 member 166. Hence, the elevating-lowering member 154 is 

free to move between an _elevated position (the pos.i tion 

shown in Figure 7-.B) at which the lower end of· the hole 

164 abuts against the lower end of the guide protruding 

portion 166a and a lowe~ed position (the position shown 

20 in Figures 6 and 7.,...A) at which the upper end of the hole 

164 abuts ·against the upper end of the guide protruding 

portion 166a.). The acting portion 158 of the ele~atin~­

lowering member 154 is constructed such that i·t can act 

on the protruding portion 132 provided in the development 

25 housing 8. A biasing spring 178 is also attached to the 

elevating-lowering member 154. One end portion of the 

biasing spring 178 is engaged with an engaging protruding 

piece 156a provided in the main body portion 156 of the 

elevating-lowering member 154 and its other end portion 

30 is engaged·with an engaging piece 179 provided in the 

lower end portion of the supportin_g plate 126. The 

biasing spring 178 elastically biases the eievating­

lowering member 154 downwardly toward· the aforesaid 

lowered position. 

35 The illustrated cam means 152 is provided with. a 

IThi·1111~11 ~ii1i1n11imred 
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fan-like first cam 180 and a circular second cam 182. In 

the illustrated embodiment, an auxiliary plate 186 is 

secured to the rear end portion of the upper part ~f the 

supporting plate 126 by means of a fixing screw 184. An 

5 electric motor 188 is mounted on the auxiliary plate 186, 

and the first cam 180 and the second cam 182 are mounted 

on an output shaft 190 which projects from the electric 

motor 188 through the auxiliary plate 186. The f~rst cam 

180 and the second cam 182 are formed as a one-piece 

10 

15 

unit. The first cam 180 is disposed so that its 

peripheral surface act~ on the lower ~dge of the cam 

follower portion 162 of the elevating-lowering member 

154, and the second cam 182 is disposed so as to be 

positioned between the.ma~n body portion 156 and the cam 

follower portion 162 of the elevating-lowering member 

154. Switch means 192 such as a m_icrosw.itch is attached 

to the second cam 182. The switch means 192 has a 

detecting arm 192a, and is adapted to be on when the 

·1arge-diameter portion 194 of the second cam 182 acts on 

20 the detecting arm 192a and to.be off when the small­

diameter portion 1~6 o·f the second cam 182 acts on the 

detecting arm 192a (or does.not substantiaily act on the 

detecting arm 192a). 

When a changeover swi.tch (not shown) provided in an 

25 ope.rating panel in the image-forming machine in order to 

set the developing section 4 in operation, the electric 

motor 188 is rotated in the direction shown by an arrow 

198 (Figures 7-A and 7.;;.B) •. and wi~h it, the first cam 180 · 

and.the second cam 182 are rotated. When by this· 

30 rotation, the large-diameter portion 194 of the second 

cam 1a2· acts on the detecting arm 192a of the switch 

means 192, the electric motor 188 is de-energized on the 

bas;\.s o~ a detection signal from the. ~witch means 192, · 

and the elevating-lowering me.mber 154 and elements 

35 relating to it are held in th·e state shown in Figures 6 
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and 7-A. In the state shown in Figure 7-A, the first cam 

180 i·s held at a second angular position displaced 

substantially by an angle of 180 degrees from a first 

angular position. At the second angular position, the 

5 small-diameter portion 200 of the ·first cam 180 acts on 

the lower edge of the cam follower portion 162 of the 

elevating-lowering member 154 and the elevating-lowering 

member 154 is moved to the lowered position by the action 

of the biasing spring 178. It will be.easily understood 

·10 by comparing Figure 7-A with Figure 7-B that at the 

lowered position, the developing section 4 is permitted 

to rotate-in the direction shown by an arrow 114 (Figure 

1) with respect to the supporting section 2~ and the 

developing·section 4 is brought to the operating position 

· 15 shown by the two-dot chain line in Figure 1 by its own 

weight and the biasing coil spring 112 attached to the 

developing section 4 •. In the operating position, part of .. 

the development housing 8 abuts against supporting means 

{not shown) supporting the rotating drum 42, and 

20 therefore, the turning of the developing section 4 beyond 

the operating position is exactly hampered by the action· 

of the supporting means. When the developing section 4 

is thus held at the operating position, the magnetic 

brush mechanism 12 is positioned in proximity to the 

25 peripheral surface of the rotating drum 42 and the 

devel9per held on the hollow sleeve member 18 acts on the 

surface of the photosensitive material on.the rotating 

drum 42 in the developing zone 44. As a result, a latent 

electrostatic image formed on the surface of the 

30 photosensitive material is· developed to.a toner image. 

As sho~n in Figur~ 7-A, when the elevating-lowering 

member 154 is held at the lowered position. -the acting 

portion 158 abuts aginst, or is away downwardly from, the 

un~er surface of the protruding piece 132 of the 

35 development housing 8. ·.Therefore, the. acting portion 
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.158 does not substantially act ·on the protruding piece 

132. On the other'hand, when the changeover switch (not 

·shown)' provided in the operating panel is operated in 

order to set ·the developing section 4 out of operation, 

5 the electric motor 18~ is rotated in-the direction of 

arrow 198, and with it, the fi~st cam 180 and the second 

cam 182 are rotated. When by this ro'tation, the small­

diameter portion 196 of the second cam 182 acts on the 

detecting arm 192a of the switch means 192, the electric 

10 motor 188 is deenergized on the basis of a detection 

signal from the switch means 192, and the elevating­

lowering member 154 and elements relating to it are held 

in the state shown in Figure 7-B. In the state shown in 

Figure 7-B, the first cam 180 is held at the first 

15 angular position by b~ing substantially moved away from 

the second ahgula~ position. Since at the first angular 

position, the large-diameter portion 202 of the first cam· 

180 acts on the lower edge of the cam follower portion 

162 of the elevating-l~wering member 154, the elevating-

20 lowering member 154 is held·at the eleva~ed position 

against the action of the biasing spring 178~ . At the 

elevated position, the acting por~ion 158 of the 

elevating-lowering member 154 acts on the protruding 

piece 132 of the development .·housing 8 to elevate it as 

25 sho~n in Figures 1 and 7~B. Consequently, th~ developing 

section 4 is turned ·in a direction opposite to the 

direction of arrow 114 and brougbt to the ~on-opeiating 

position shown by a solid line in Figure 1. At the non­

operating position, the magnetic brush mechan·ism 12 is 

30 positioned apart from the per~pheral surface of the 

rotating drum 42, and the developer held on ·the hollow 

sleeve member 18 does not substantiaily act on the 

surface of the photosensitive material on the rotating 

drum 42. 

35 Positioning means 
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The illustrated developing device is provided with 

positioning means for holding the developing section 4 of 

its main body 6 exactly at the aforesaid operating 

position. With reference to Figures 3 and 6, the 

5 illustrated positioning .means 204 is equipped with a pair 

of pressing members 206 spaced from each other in the 

widthwise direction of the main body 6 of the developing 

device (the direction from righ~ boitom t6 left top in 

Figure 3, and the left:..right direction in Figure 6). In 

10 · the illustrated embodiment, an upwardly extending 

projecting portion 208a is provided at one end portion of 

the supporting plate 126, and one pressing member 206 is 
. . 

pivotably mounted on a pin 210 implanted in the 

projecting portion 208a. An upwardly extending 

15 projecting .portion 208b is provided at the other end 

portion of the supporting plate 126, and the other 

pressing member 206 is pivotably mounted on a pin 210 

implanted in the projecting.portion 208b. · An engaging 
. . 

member211 for .preventing detachment of the press member 

20 206 is attached to the end of each pin 210. Each of the 

press members 206 is nearly in an ~nverted L-shapc, 

and has a downwardly extending arm portion 212 and a. 

pressing arm portion 214 extending to the left in Figures 

3 and 6. ~ nearly triangular pressing block piece 216 is 

25 attached to the end of the pressing.arm portion 214 by 

means of a fixing screw 218. Each of t~e pressng members 

206 is free to pivot between a first position shown in 

.Figures 6 and 7-A and a second position shown in Figure 

7-B. A biasing coil spring 220 constituting elastic 

30 biasing means is attached to each of the pressing members 

206. The biasing coil spring 220 is fitted over the pin 

210 and its one end portio~ is engaged with a hole 222 

-(Figure 3) formed in the supporting plate 126. . Its other 

end portion is engaged with the pressing arm portion 2.14 

35 of the pressing member 206. Tlius, the biasing coil 

· This 1if Mi\1 ltii1iililii 
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spring 220 elastically biases ..each pressing member 206 

toward the aforesaid first position, namely 

counterclockwise in Figures 3 and 6. 

The illustrated positioning means 204 is further 

5 equipped with a moving member 224 for pivoting the pressing 

members 206. The moving.member 224 has a relatively long 

first member 226 and a relat_iv_ely short .second member 

228, and the first member 226 is mounted on the 

supporting·pla~e 126 so that it can move in the widthwise 

10 direction of the maip body 6 of the developing device. 

In the illustrated embodiment, a pair of supporting 

screws 230 spaced from each other in the widthwise 

direction of tpe main.body 6 of the developing de~ice are 

threaded~y secured to the suppoJ;"ting plate 126, and a 

15 sleeve member 232 is rotatably mounted on- _each of the 

supporting screws 230. On the other hand, a pair of 

elong.ate holes 234 are formed in the opposite end 

portions of the first member 22·6 corresponding to the 

pair of supporting screws 230. By positioning the sleeve 

20· members 232 in the elongate holes.234, the first member 

226 is mounted ~n the supporting plate 126. Hence, as 

shown in Figures 7-A and 7-B, the first member 226 is 

free to move between a position at which each supporting 

scr~w 230 is positioned at one end portion of each_ 

25 elongate hole 234 and a position at which each supporting 
. . 

screw 230 is positioned.at the other end portion of each 

elongate hole 234. Acting sieeve members 236 are mounted 

on the opposite end portions of the first member 226 

·corresponding to the pressing members 206. In the 

30 illustrated embodiment, suppor~ing screws 238 are 

threadedly secured to both end portions of ·the first 

member 226, a~d the acting sleeve members 236 are 

rotatably mounted on the supporting screws 238. Hence, 

by the abutment of the arm portions 212 of th~ pressing 

35 members 206 against the acting sle'eve r:nembers :236, the 

Thi·11111 r1u1r111i1id. 
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pressing members 206 are reliably prevented from turning 

counterc.lockwise in Figures 6, 7.-A and 7-B. To permit 

the aforesaid movement of the first member 226, long 

ho.les 240 for the acting sleeve members 236 are formed in 

5 the supporting plate 12.6. Furthermore, in ()rder to 

permit mounting of. the first member 226, a large-diameter 

portion 240a for permitting insertion of each acting 

sleeve member 236 is formed in one end of each long hole 

240 in the supporting plate 126. The second member 228 

· 10 is interposed between the cam means 152 and the first 

member 226. One end pqrtion of the second member 228 is 

rotatably connected to the first member 226 via a 

connecting screw 242 threadedly secured to the left end 

of the first member 226 in.Figures 3 and 6 and a s.leeye 

15 member 244 attached to the connecting SGrew 242. A disc­

'like portion 246 is integrally formed in the second cam 

182, a!ld the other end ~ortion of the second member 228 

is rotatably connected to the second cam 182 via a 

connecting s_c~ew 248 threadedly secured . to the disc-l~ke 

20 portion 246. in eccentric relationship and a sleeve member 

250 attached to the connectin~ screw 248. 

In operation, the positioning means 204 is held in 

an operating state shown in Figure 7-A when the first cam 

180 is at the second angular position. Specifically, the 

25 connecting screw 248 ·secured to the second cam 182 is 

positioned in proximity to the first member 226 and 

therefore, the first member 226 is moved in the direction 

shown by an arrow 252 (Figure 7-A) via the second member 

228 and held at the position shown in Figure 7-A (the 

30 position at which the supporting screw 230 is positioned 

at one end portion· of the long hole 234· of the first· 

member 226}. As a result, with the .movement of the first 

member 226 I the supporting screws 238 are a.lso moved to 

permit pivoting of the pressing members ~06 in the 

35 ·direction shown by an arrow 254 (Figure 7.-A) • The 
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pressing meml;>ers 206 are pivo~ed in th.e dl.rection of 

arrow 254 by the action of the ·biasing_ coil· springis 220.­

Conseguently, as shown in Figure 7-A, the pressing block 

piece 216 provided in the pre~sing arm portion 214 of 

5 each pressing member 206 acts on the upper surface of the 

right end portion of the developing section 4 in Fig.ure 1 

(more specifically the upper surface of one protrusion 92 

(the right protrusion in Figures 1 and 3) provided in 

the aux~liary housing 80) .. As a resuit, the developing 

10 section 4 is turned in the direction of arrow 114 (Figure 

1) by its o.ne weight and by the biasing force of the. 

biasing coil spring 112 and surely held at· the operating· 

position. Since in this operating state of _the 

positioning means 204 each of the pressing members 206 is 

15 elastically biased in the direction of arrow 254 (Fi~ure 

7-A) by the action of the biasing coil spring 220, the 
.• 

developing section 4 is elastically held exactly.at the 

operating position by the action of the biasing co.il 

springs 220 and the;pressing members 206 (and therefore, 

20 the pressing members 206 are ·held elastically at the 

first position). On the other hand; when the first cam 

180 is at the ·first angular position, the positioning 

means 204 is held in a'non-operating state shown in 

Figure 7-B. Specifically, the connecting screw 248 

25 secured to the second cam 182 is positioned away from the 

first member 226, and therefore, the first ~ember 226 is 

moved in the d.irection of arrow 256 <.Figure 7-B) via the 

second member 228 and held at the.posi~ion shown in 

Figure 7-B (the position at which the support1ng screw 

·30 230 is held at the other end portion of the long hole 234 

of the- f·irs t member 2i 6) • As a res.ult, the supporting 

screws 238 are moved with the movement of the first 

member 226, and the supporting screws 230 act on the arm 

~ortions 212 of the pressing members 206 via the acting 

35 sleeve members 236 to p~vot the arm_ portions 212 in the· 

This 1iUi11 llii1l1~111rmrced' 
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direction.shown by an arrow 258 (Figure 7~B). Thus, the 

pressing members 206 are held at the second position 

shown in Figure 7~B. Thus, since the first cam 180 is at 

the first angular position, the developing section 4 ·is 

5 held at the non-operating ·position. Furthermore; since 

the pressing members 206 are heid at the second position, 

the pr~ssing.block pieces 216 abut against, or positioned 

slightly upwardly . from, t.he developing section 4. Hence, 

th~ pressing members 206 do not substantially act on the 

10 developing section 4, and the developing section 4 is 

exactly held at the non-operating position by the action' 

of the elevating-lowering'member 154. 

In relation to the positioning means 204, for easy 

elevating of the elevating-lowering member 154 the above 

15 embodiment is preferably constructed such that the 

elevating-lowering member 154 is elevated by the first 

20 

. . 

· cam 180 after the pressing by the pressing members 206 is 

cancelled by moving the first member 226 in the direction 

of arrow 256. 

The above developingdevice has 'the following 

features in relation to. the positioning•mear.s 204. 

With reference to Figures 8-A to 8-C in conjunction 

with Figures 7-A and 7-B 1 when the elevating-lowering 

membe~ 154 is at the elevated position, the acting 

25 portion 158 of the elevating~lowering member 154 is 

substantially on the same level as the guide portion 128 

provided in the supporting plate 126 (see Figures 7-B 

and 8-A). Hence, when the elevating-lowering member· 154 

is held at the el.evated position at the time of detaching 

30 the main body 6 of the developing device from the main 

body of the image-forming machine, the developing section 

4 is_held at ~he non-operating position. Consequently, 

the pressing members 206 of the positioning.means 204.are 

hel.d at the second position~ and the a~ting portion 158 

·35 of the el.evating-lowe.ring member 154 is. held on the same 
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level as the guide portion 128 ~f the supporting plate 

126. Accordingly, the main body 6 of the developing 

device can be detached from the main body.of the image­

f?~ing machine by moving it in the detaching direction 

5 shown by arrow 260 (Figure 5}. At the time of detaching, 

the protruding piece 132 provided in the development 

housing 8 is m6ved while being guided by the ~uide · 

portion 128 of the supporting pla~e 126 and the acting 

portion 158 of the elevating-lowering member 154 at the 

10 ~levated position. The developing section 4 is ther~fore 

kept at the non-operating position during detachment, and 

_the developer held by the magnetic brush mechanism 12 

does not substantially act on ~he surface of the 

"photosensitive rnateriai on the rotating drum 42. Damage 

15 of the photosensitive material during detachment can 

therefore be prevented. _At the same time, scattering' of 

the developer which occurs upon its acting on the 

photosensitive. material can be reliably prevented. 

Furthermore, the pressing members 206 are held at the 

20 second position and do not substantially act on the 

developing sectio~ 4. Moreover, since the acting portion 

158 and the guide portion: 128 are maintained on the same 

level, the main body 6 of the developing device can be 

easily moved in the detaching direction shown by arrow 

25 260. For the detachment- of the main body 6 of the 

developing device in the aforesaid state, see Figures 9-A 

and 9-B also. · 

When the elevating-lowering member 154 is held at 

the lowered position, the acting position 158 of the 
. ... . 

30 elevating-lowering member 154 is substantially on the 

same level as the lowe·r end of the· other end portion 128a 

of the ~uide portion 128 provided 'in the supporting plate 

126 (see Figures 7~A, 8-B arid 8-c;:) ..... The· developing 

sectibn 4 is r~liatily held-at the 6pening positioh as a 

35 result of the positioning means 204 being held in 
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the operating state. In the illustrated embodiment, when 

the positioning means 204 is in the operating state, the 

pressing members 206 are biased toward the first position 

by the.biasing coi~ springs 220, but can be pivoted to 

5 the second position ag~inst the biasing ~ction of the 

. biasing coil springs, 220. In this connection, the main 

body 6 of the developing device can be detached from the 

main body of the .image-forming machine even when the 

elevating-lowering member 154 is at the lowered position. 

10 With reference to Figures 9-A, 8-B and 8-C, when the main 

. body 6 of the developing device is moved in the detaching 

direction of arrow 252 while the elevating-lowering 

member 154 is at the lowered.position _the devel9ping 

section 4 is at the operating position, the protruding 

15 piece 132 provided in the development housing 8 first 

moves inclinedly upwardly by the guidance of the inclined 

~urface·of the other end portion 128a of· the guide 

portion 128 in the supporting plate 126. Thereafter, the 

protruding piece 132 is guided.by a substantially 

20 horizontal part of the guide portion 128 (Figure 8-C). 

(~ncidentally; tha~ part of ~he protr4ding piece 132 

which comes into contact ~ith the other end portion 128a 

of the guide portion 128 is· preferably inclined 

correspondingly to the other end portion 128a in order to 

25 make.the upward movement of the protruding piece 132 

smoo~h.) When the main body 6 of the d~veloping device 
\ 

is thus moved in the direction of arrow 252, the 

developing section 4 is turned from the operating 

position toward _the non-operating position si~ce the 

30 protruding piece i32. is moved upwardly. With this 

movement, the pressing members 206 are pivoted from the 

first position toward the second position in the 

·direction of arrow 250. When as ,shown in Figure 

8-C, the protruding piece 132 is moved along the 
.. · .• 

35 substantially horizontal part of the guide portion 
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128, the developing section 4 is held at•the non­

operating position and the pressing members io6 are held 

substantially at the second position. (Incidentally, 

when the main body 6 of the developing device is detached 

5 in the required manner, the pressing me.mbei:s· 206 are 

brought to the firs~ position shown by a solid line in 

Figure 8-C by the returning force of the biasing coil 

springs 220). Accordingly, in relation to the fact that 

the pressing members 206 can be pivoted between the first 

10 and second positions ·even when the positioning means 204 

is in the operating state, the main body 6 of .. the 

developing_device can be detached in.the required manner 

from the main ·body of the image-forming machine by moving 

it in the detachins. direction shown by arrow 260. When 

15 .the main body 6 of the developing device is moved in the 

detaching direction of arrow 260 while the developing 

section 4 is at the operating position, the developing 

.section 4 is held at the non"".'operating position by the 

action of the inclined other end portion 128a of the. 

20 guide portion ·128 and the protruding piece 132 provided 

in the ·development housing 8. Thus, ·the developing 

section 4 is moved while being held at the non-operating 

position. In this case, too, the developer held on the 

magnetic brush mechanism 12 does not substantially act on 

25 the surface of the photosensitive material on the 

rotating drum 42, and the damage of the photosensitive 

material during detachment can be reliaby prevented. In 

addition, scattering of the developer c~n be reliably 

prevented. See Figures 10:-A and 10-B also with regard to 

30 the detachment of the main body 6 of the ·developing 

device when the ~levating-lowering member 154 is at.the 

lowered position. 

In the il.lustrated embodiment, as shown in Figure 

8-A, the protruding ~iece·l32 in the development housing 

35 8 is preferably· constructed as to be substantially 
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astride the substantially horizontal part of the guide 

portion 128 and the acting portion 148 of the eleyating­

lowering member 154. This arrangement permits easier 

mounting and detachment of the main body 6 of the 

5 developing device. 

Non-operating position holding means 

The illustrated developing device is further 

provided with means for holding the developing section 4 

at a non-operating position. With reference mainly to 

10 Figures 2 and 5, the non~operating position holding means 

262 has ·a holding membei: 264 .. movable in the mounting and 

detaching directions of the main body 6 of the developing 

device. The holding member 264 has a main body portion 

266 extending :ln the mounting di;rection shown by the 

15 arrow 148 (Figure 5), a suspending piece 268 provided in 

the right end portion in Figure 5 of the main body 

portion 266 (the front end portion in ~he mounting direction 

of arrow 148) and a turn hampering portion 270 provided 

in the left end portion in Figure 5 of the main body_ 

20 portion 266 (the rear end portion in the mounting 

direction of arrow ·148). On the -other hand, a guide 

groove 274 (Figure 2) having a nearly T-shaped vertical. 

sectional shape is provided in a protruding portion 272 

exte~ding· outwardly from the end wal.l 6 6 of the 

25 ·development housing 8. The main body portion 266 of the 

holding member 264 .is fitted in the guide groove 27·4 so 

as to be free to move in the directions shown by arrows 

148 and 260. In the illust:t:ated- embodiment, the 

suspending piece 268 and the turn hampering portion 270 

30 of the holding member 264 project downwardly through 

downwardly extending opening formed in the· guide groove 

2~4, as. shown in .Figure 5 • 

. The tur~ ·hampering portion ~-70 of the holdin~ 

member 264 is constructed such that it engages part of 

35 the supporting section 2 when it is at an engaging 

.• 
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position shown in Figures 9-A aJJ.d !O~A. In the 

illustrated embodiment. the under surface of the turn 

hampering portion 270 defines a substantially hor;zontal 
hampering surface 270a, and the upper surface of part of 

5 the supporting main bogy 46 in the supporting section 2 
defines a substantially horizontal engaging surface 276 
adapted to cooperate with the hampering surface 270a. At 
the aforesaid engag.ing position, the hampering surface 

270a of the turn hampering portion 270 comes into 

10 engagement wi·th the engaging surface 276 of the 

supporting section 2. ln the illustrated embodiment,' 

biasing means is attach~d to the holding member 264. 

The bia~ing means is constructed of ~ biasing spring 278. 
~ts one end portion is engaged w~th an engaging piece 280 

15 provided in the development housing 8 ~nd it~ other end 
portion is engaged with the suspending piece 268 of the 

· hol~ing member 264 (see Figures 9-A and 10-A)~ The 

biasing spring 278 biases the ~olding member 264 toward 
the above engaging position. In relation to the holding 

20 member 264, a hampering member 282 is provided in the . 

development housing 8.. The hampering member 282 abuts 
against the suspending piece 268 of the holding member 

264 and reliably hampers the movement of the holding member 
264 beyond the engag~ng position. 

25 The operation and effect of the non-operating 

position holding means 262 will now be described. 

In the above developing device, the holding member 
264 is· usually held at the engaging position when its 

main body 6 is detached from the image-forming machine. 
30 The suspending piece 268 of the holding member 264 abuts 

against the hampering member ·282 provided in the 

development housing 8, anq the hampering· surface 270a of 
·the turn hampering member 270 is kept in engagement with 
the engaging.surface 27~ defined in the supporting main 

35 body 46 of th~.sup~orting sectio~ 2. Hence, in spite of 
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the biasing action of the biasing coil spring ~78, 

turning of the developing section 4 in the direction of 

arrow 113 (Figure l) with respect to the supporting 

s·ection 2 is reliably hampered by the action of the 

5 hampering surface 270a and the engaging surface 276,· and 

as can be seen from .Figures· 9-A and 10-A, the developing 

section 4 is held at the non-operating position with 

respect to the supporting section 2. 

When ·the main body 6 of the developing device in 

10 this condition is mounted detachably on the main body of 

the image-forming machine. the holding member 264 is 

disengaged as described below. As shown in· Figures 9-A 

and 9-B which show the elevating-lowering member 154 at 

the elevated position and Figures. 10-A and 10-B which 

15 show the elevating-lowering member 154 at the lowered 

position, when the main body 6.of the developing device 

is slightly inserted into the opening formed in the front 

base plate 116 and the protruding piece 132 provided in 

the development housing 8 is positioned in the guide 

20 portion 128 of the sup~orting plate 126 and moved ~n the 

mounting direction shown by arrow 148 I the· front end 

portions of tbe pair of ~upporting pins 120 provided in 

the front base plate 116 are received in the pair of 
' ' 

receiving depressed portions 52 defined in the supporting 

25 section 2 as· shown in Figu:I"es 9-A and 10-A at a point of· 

time when a greater portion of the developing section has 

been inserted into the main body of the image-forming 

machine. At this point of time, it is preferred that the 

protruding piece 132 provided in the development. housing 

30 8 be pos.i tioned at a substantially horizontally extending 

part of the guide portion 128, and the holding member 264 

be held at .the engaging posi t"ion. By this arrangement, 

'the pa;r of supporting pins 120 can easily be inserted 

into the receiving depressed portions 52 of the 

35 supporting section 2 •. When the main body 6 of the 
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developing device is further moved. in the"direction of 

arrow 148, the suspending piece 268 of the holding member 

264 abuts against a supporting guide member 284 provided 

in the opening formed in tbe front base plate 116 

5 (Figures 10-A and 10-Bi. · With the movement of the mal.n 

body 6 in the direction of arrow 14e, the holding member 

264 is moved in the direction.of arrow 260 relative to 

the developing section 4 against .the biasing force of the 

biasing spring 278. As a result, the engagement between 

10 the hampering surface 270a of the holdin·g member ·264 and 

the engaging surface 276 of the supporting section 2 is 

cancelled, and the developing section 4 is permitted to 

turn toward the operating position. Preferably, even 

when the engagement between the hampering surface 270a· 

15 and the engaging surface 276 is cancelled, the protruding 

piece 132 of the development housing 8 is positione~ at· t~e 

substantially horizontal part of the guide member 128 and 

by moving the main body 6 of the developing device 

further slightly in the direction of arrow 148, the lower 

20 end.of the protruding piece 132 moves away from the 

substantially horizontal part of the·guide_portion 128. 

When the main body 6 of the developing dev.ice is further 

moved, the front end portion of the shaft member 136 

mount~d on the rear base plate 118 is received in the 

25 receiving depressed portion 140 formed in the protruding 

portion 134 prov.ided in the end wall 68 (Figure 2) of the 

development housing 8, and the main body 6 is detachably 

mounted on the main body of the image-forming machine. 

I~. this mounted position, one end portion of the main 

30 body 6 of the developing device is supported by the front 

base plate 116 as a result ~f the supporting pin 120 

being positioned in the receiving depressed portion 52, 

and the other end portion of the.main body 6 is supported 

by the rear base plate 118 a:s ·a result of the. front end 

35 portion of the shaft member 136 being positioned within 
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the receiving depressed portion 140. The protruding 

piece 132 in the development hoµsing 8 is positioned 

above the acting portion 158 of the elevating-lowering 

member 154 substantially away from the substantially 

5 horizontal part of the_guide portion 128. Furthermore, 

when ~he developing de~ice is thus mounted, the claw 

POFtion 58 of the engaging member 60 mounted on the 

supporting section 2 eng~ges part of the front base plate 

116, and the movement of the main body 6 of the 

10 developing device in the detaching direction of arrow 280 

is hampered. It will be easily appreciated by comparing 

Figures 9-A and 9-B with Figures 10-A and 10-B that the 

main body 6 of the deveioping" device can be detachably 

mounted on the main body o.f the _image-forming machine 

15 when the elevating-lowering member 154 is at the elevated 

position and the lowered position, but that when the main, 

1'.)ody ·6. of the deve·loping device. is mounted while the 

elevating-lowering member 154 is at the elevated 

position •. the developing section 4 is held at the non-

20 operating position and when· the main body 6 of the 

developing device is mounted while the_ elevating-lowering 

member 154 is at the lowered position, the developing 

section 4 is held at the operating position. When the 

elevating-lower~ng member 154 is at the elevated 

25 position, the acting portion 158 of the elevating-

lowering member 154 is _on the same level as the 

substantially h?rizontai pa~t of the guide portiop 128 as 

shown in Figures 10-A and 10-B. Accordingly, when the main 

body 6 of the developing device is mounted in position, 

30· _the developing section 4 is kept at the non-operating 

position by the action of the· acting portion 158. ~hus, 

to bring the developing section 4 to the operating 

position, the elevating-1owering member 154 should be 

held at the lowered position. On the other hand, when 

35 the elevating-lowering member 154 is at the lowered 
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position, the acting portion 158 of the elevating­

lowering member 154 is substantially on the same level as 

the lower end of the incliµed other end portion 128a of 

the guide member 128. Hence, the protruding piece 132 

.5 of the development housing 8 is moved downwardly.along 

the other end portion 128a of the guide portion 128 just 

prior to mounting the main body 6 in position. When by 

this•movement, the main body 6 is mounted in position, 

the developing section 4 is held at the operating 

10 position. The developing device further has the 

following feature. The.developing section 4 is held at 

the non-operating position when the main body 6 of the 

developing device is to be mounted in position.or more 

specifically the protruding piece 1J2 moves the 

15 substantially horizontal part of the guide portion 128 

while the elevating-lowering member 154. is at the · 

·elevated or lowered position. Accordingly, the developer 

held on the magnetic· brush mechanism 12 does not 

substantially act on the photosensitive .material provided 

20 on the rotating drum 42, and damage of the photosensitive 

material during mounting of the developing device 6 can be 

reliably prevented. 

In the illustrated embodiment, when the main body 6 

of the developing device is detached from the main body 

25 of the image-forming machine, the holding member 264 is 

helc:I· at the_engaging position in the manner to be 

described' below. When the engagement of the engaging 

member 60 is cancelled and the main body 6 of the·. 

de~eloping device is moved in the detaching direction, 

30 the holding member 264. is moved in the .direction of arrow 

·148 relative t6 the developmen€ housing a by the action of the 

biasing spring 278. When the main body 6 of the. 

·developing device is moved slightly in the direction of 
. . . . . 

arrow 260, the hampering surface 270a of the ·holding 

35 member 264 and the engaging surface 276 of the supporting 

• 
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section 2 come into engagement with each other because 

the deve~oping section 4 is at the non-operating position 

(as shown in Figures 9-A and 10-B), (when the elevating­

lowering member 154 is at the elevated position, the 

5 developing section 4 is kept ~t the non-operating position, 

and as shown in Figures 10-A and 10-B, when the 

elevating-lowering member 154 is at the lower:ed position, 

the developing section 4 is broug.ht from the operating 

position to the non-operating position incident to the 

10 movement of the main body 6 of the developing device in the 

direction of arrow 260)~ Then, the holding member 264 

abuts against the hampering member 282 provided in the 

development ho~sing 8 and is thus held at the engaging 

position as shown in Figure 9-A or 10-A. Accordingly, 

15 even when the main body 6 of the.developing device is 

detached from the main body of the image-forming machine, 

the holding member 264 is held at the engaging posit"ion 

and the dev_eloping section 4 continues to be held at the 

non-operating posit'ion. When the main body 6 of the 

20 deveioping device is furthe~ moved, the pair of 
. . 

supporting pins 120 get out of the receiving depressed 

portions 52 of the supporting section 2. In the 

'illustrated embodiment, after one connecting 'terminal 56 

mounted on the supporting· section gets out of the ther 

25 connecting terminal 119 mounted on the front base plate 

116, the supporting pins 120 come out of the receiving 

depressed portions 52. This ensures disconnecting of the 

grounding of the electric motor 122 after the power 

supply. ·for the main body 6 of the dev~loping devic·e is 

30 turned off. In this regard, when the main body 6 of the 

develo~ing device is to be mounted, the conn~~ting. 

terininals 56 and 116 are connected to each ·other after 

the supporting pins 120 have been received in the 

depressions 52. Hence, by moving the supporting s~ction· 

35 2 in the axial direction of the supporting pins 120, the 

This Sheet Has Been Replaced; 
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two connecting terminals 56 a~d 116 are reliably connected 
- -

to each ocher. Wheri thereafter the main.body 6 of the 

developing device is further moved in the direction of 
- . 

arrow 260, the main body 6 of the developing device is 

5 detached exactly from the· main body of the image-forming 

machine. 

Toner cartridae and related e~ements 

No~, with reference to Figures 11 and 12 in 

conjunction with Figure 2, the toner cartridge and 

10 related element will be described. 

Mainly ~ith reference to Figure 11, the illustrated 

toner cartridge 88 has a square-columnar main body 288. The 

main bo.dy 288 has. an uppez: wall 290 having a toner s~pply 
opening 292 (Figures 14-A to 14-~) defined therein. 

15 After filling ~oner, the toner supply opening 292- is· 

closed by a closur~ 294. The lower end portion of the 

main body 288 is funnel-shaped and a toner dis~harge 

opening 296 (Figures 14-A to 14-C) is defined at its 

lower end. In the illustrated embodiment, a rectangular 

20 f~ange 298 is integrally provided at the lower end (the 

opening part of the toner discharge opening 296) of .the 

main body 288. By applying a f lex-ible sheet material 300 

to the under surface of the flange 298, the ·toner 

discharge opening 296 of the main body 288 is 

25 subst:an.tially seal~d up. To make detachment of the sheet 

material 300 easy, its one end portion is.b~nt. upwardly 

and bonded to the upper surface of the flange 298. 

Accordingly, the shee~ material 300 can be easily 

stripped from the flange 298 by removing its one end 

30 portion bonded to the upper surface of the flange 298 and 

pulling it in the direct: ion shown b~ an arr.ow 302. 

The to~er cartri~qe 88 further.includes a cover 

member 304 for closing the toner discharge openin9 296 at 

-che time of de-cachi~g the main body 288 of the "toner 

35 cartridge from -che m~in body 6 of the de~el6ping device. 

This I if 1ii1 iii1~11iiiced. 
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The illustrated cover member 304 is nearl~ rectangular 

corresponding to the shape of the flange 298 and 

depr.essed portions 306 £or receiving the two side end 

portions of the flange 298 are defined at both side ends 

5 of the cover member 304. Hence, the. ~oner discharge 

opening 296 of the main body 288 can be closed by 

positioning the two side· end portions of the flange 298 

in the depressed portions 306 of the cover me~ber 304 and 

moving the cover member 304 relatively in the direction 

10 shown by an arrow 308 (Figure 14-B) as shown in Figure 

14-C. Incidentally, a•.shown in Figures 11 and 14~C, a. 

stop piece·310 ~or reliably hampering th~ movement of the 
cover member 304 in the direction of arrow 308 when the 

cover member 304 has been mounted in position on the 
15 flange 298 is pref·erably provided in the cover member 

304. 

In the. illustrated embodiment, the toner cartridge 

is constructed such that the cover member 304 cannot be 

substantially moved in the detaching direction when it 
20 has been mounted on the flange 298 of ~he main body 288 

of the toner cartridge. Specifically, as shown in 
Figures 11 and 14~c. detaching movement hampering means 

312 is provided in the flange 298 and the cover member 

304. The illustrated detaching movement hampering member 

25 312 l!S comprised of a combination of a hole 314 

(constituting a depressed portion) formed in t:he flange 

298 and an engaging projecting portion 316 formed in the 
cover member 304. The engaging projecting portion 316 is· 
inclined .jownwardly in the mounting direction of arrow 

30 · 308 at its .forward part in the mounting direction, but 

substantially projects vertically at ~=s rear end in the 
mounting direction. Hence, when the cover member 304 is 
moved in the direction of arrow 308, ·the hole 314.and ·the 
engaging projecting portion 316 are engaged with each 

35 other by the elastic d'eformation of the flange 298 and 
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the engaging projecting portion 316. After the hole 314 

and the engaging projec:~ng portion 316 have come ~nto 

engagement, i~ is substantially impossible to move the 

engaging projecting portion 316 and therefore, the cover 

5 member 304, in a direction opposite to the direction 

mentio~ed above. If desired, it is possible to provide 

the engaging protruding portion in the flange 298 and the 

receiving depressed portion in the cover member 304 

contrary to the above embodiment.· 

10 In the illustrated embodiment, the cover member 304 

is constructed such· t.ha"'t when it is not used, it is 

detachably mounted on one side wall 318 (the rear side wall 

as. viewed in the mounting direction of the cartridge main 

body 288 shown by an arrow 320 in Figure 14-A) of the 

15 main body 288 of the toner cartridge. A pair of L-shaped 

supporting protrusions 322 .spaced from each other are 

provided in the side wall 318 of the main body 288. Each 

of the supporting protrusions 322 extends verti.cally and 

has a projecting portion adapted to· be positioned in the 

20 depressed portion 306 of the cover member 304. A stop 

·piece 324 is provided in the lower end portion of the 

side wall 318. Hence, as -showh in Figures 11 and 14-A, 

the cover member 304 is de-tachably mounted on the side 

wal~ 318 of the main body 288 by positionirig the 

-25 projecting portions of the supporting protrusions 322 in 

the depressed portion 306 of the cover member 304 and 

moving the cover member 304 downwardly •. Upon mounting, 

the lower edge of the cover member 304 in Figure 14-A 

abuts against the stop piece 324 and is held in the.state 

30 shown in Figure l~-A .. In this mounted ~t~t~. the upper 

end portion of the cover member 304 projec'ts slightly 

upwardly from the upper wall 290 of the main body 288 of 

the toner cartridge •. ey·holding the· projecting upper end 

portion and moving it upwardly, the cover member 304 can 

35 be easily detached from the side wall 318. Incidentally, 
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it will be reaaily. apprec1aceo 1nac the cover ~ember 304 

may ~e adapted to.be mounted on the flange 298 of the 

main body ~88 instead of the side wall J18 and~ in this 

arrangement, it is necessary to store che cover memb~r 304 

5 when the cartridge 88 is in use. (Furthermore, in this 

arrangement, to prevent substantial engagement between . . . 
the hole 314 of the flange 298 and the engaging 

projecting portion 316 bf the cover member 304, it is 

necessary to cover the hole 314 substantially by applying 

10 the sheet material ~00 to at least the under surface of 

the flange 298). 

, --=> 

Mainly with reference to Figures 2 and 12, the 

cartridge loadipg portion 82 .of the main body 6 of the 

develoQing device into which the .cartridge main body 288 

is loaded detachably has four side walls and is nearly 

cylindrical, and a nearly rectangular flange 326 is 

provided at its uppe~ end. A ~eal member 328, such as a 

sponge, capable of being e·lastically deformed is bonded 

to the inner circumferential part of the flange 326. A 

20 guide cover 332 is attached to the outer circumferential 

part of the flange 326 by means of a securing screw 330. 

The guide cover 332 define a pair of guide grooves 334 

extending in the loading direction· of th_e cartridge ~ain 

body 288 in cooperation with the flange 326 at both side 

25 portions. At nearly the central portion of the guide 

cover 332 is formed a nearly semicircular opening 336 

opened at one end (on the loading side of the main body 

288). In order to permit easy loading of the cartridge 

main body 288, it is preferred to enlarge che openings of 

30 the guide grooves 334 by upwardly inclining one end 

portion of th~ guide cover 332 at both its side portions 

in a direction opposite to the loading d~rectiori of the 

cartridge main body 288 shown by arrow 320 •. A rotating 

·ahaft 340 is rotatably moun~ed on one side wall 338 (the 

35 sid~ wall located at. right botto~ in Figu~e-2) of: the 
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cartridge loading portion 82. _one end portion of the 

rotating shaft 340 projects outwardly thro~gh the side. 

wall 338, and this projecting end portion is drivingly 

connected to an output-shaft 342 of the.electric motor 

5 122. In the illustrated embodiment, a receiving 

depressed portion 344 is provided in one end portion of 

the rotating shaft 340 and an engaging pin 346 is 

provided in the output shaft 342. By inserting the 

engaging pin 346 into the depressed portion 344, the 

10 rotating shaft 340 is drivingly connected to the output 

shaft 342. The other end portion of the rotating shaft 

340 projects inwardly through the side wall 338 and the 

helical member 98 of the toner transfer means 34 is 

connected t.o this inwardly projecting end portion of the 

15 rotating shaft 340 (see Figures 13-A and 13-BJ. In 

relation to the rotating shaft 340_, discharge 

f~cilitating means 348 is provided in order to ihcrease 

the dischargeability of the toner in the cartridge main 

body 288. With re~erence to Figure 13-A ~lso, the 

20 illustrate~ discharge facilitating means 348 is equipped 

with a supporting shaft 350 (which extends substantially 

vertically with respect to the rotating shaft 340) · 

supported rotatably between the facing end walls of. the 

cartridge loading portion 82. An actuating piece 352 is 

25 attached to an interinediate part of the -s~pporting shaft 

350 by means of a securing screw 354, and an oscillating 

member 356 is attached to its one end portion located 

within the toner discharge chamb~r 86. The oscillating . 

member 356 projects outwardly through an opening 357 · 

30 formed in the side wall 338 and a projecting portion 356a 

extending upwardly of· the rotating shaft 340 is provided 

at the free en~ portion o~ the oscilla~ing member 356. 

On the other hand, an actuating p·rotrusion extending. 

radially outwardly is provided on the peripheral surface 

35 of the rotating shaft ·340, and this actuating protrusion 

This Sheet Has Been Replaced· 
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358 is adapted to act on the projecting portion 356a of 
the oscillating member 356. In the illustrated 
embodiment, ~biasing spring 360 is attached to ihe 
oscillating member 356. One end portion of the biasing 

5 ~pring 360 is engaged with the oscillating member 356 and 
its other end portion is engaged· with part of the 
cartridge loading portion 82. The biasing spring 360 
biases the oscillating member 356 in the direction shown 
by an arrow 362 (Figure 13-A), whereby the oscillating 

10 member 356 is usually held at an angular position shown 
in Figure 13-A at which. the front end portion of the 
actuating piece 352 abuts at the under surface of the 
flange 298 of the cartridge main body 288. Accordingly, 
when the electric motor 122 is rota~ed in a_ predetermined 

15 direction, the helical member 98 is similarly rotated via 
the rotating shaft 340, and the toner discharged into the· 
toner discharge chamber 86 is transferred in the 
direction of arrow 96 (Figure 2) in the toner transfer 
chamber 32 (Figure 1) by the action of the helical member 

20 98. Furthermore, when the rotating shaft 340 thus 
rotates, the .actuating protrusion 358 provided in the 
rotating shaft 340 act~ on the projecting portion JS~a of 
the oscillating member 356 to os~illate the oscillating 
member 356 in-the directions shown.by arrows 362. and 364. 

25 Specifically, ~hen with -the rotation of the rotating 
shaft 340 in the direction of arrow 366 (Figure 2), ·the 
actuating protrusion·358 acts on the projecting portion 
356a and ele~~tes it, the oscillating member 356 is 
pivoted in the direction of arrow 364 against the biasing 

30 force of the b~asing spring 360 (Figure 13-B)~ When the 
rotating shaft 340 further rotates and the a_ctuatin'g 
protrusion 358 comes out of the projecting portion 356a, 

· the oscillatirig member 356 is pivoted in the direction of 
arrow 362 by the biasing action of the biasing spring 

35 360, and the front end porti6n of the actuating piece 352 

Th~lil llii1i1i1il1liiced 
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provided in the supporting sha""ft 350 collides with the 
flanae 298 of the main body 288 (Figure 13-A). The - . 
collision of "the actuating piece 352 results in an impact· 

on the cartridge main body 288; whereby the blocking of 
5 the toner in the carri&ge main· body 288 is eliminated and 

the toner is precisely released. Furthermore. the toner 
remaining on the inner surface of the main .body 288 is 
also released. ihus, ·the discharge of the toner within 
the cartridge main body 288 is facilitated, and the toner 

10 is reliably discharged. 

The developing de~ice in the illustrated embodiment 
is also constructed such that unless the cover member 304 
is mounted on the main body 288 of the cartridge, the 
cartri~ge cannot substantially be detached from the . . 

15 cartridge loading portion 82 of the main body·6 of the 
developing device: Again, with referen~e to Figures 2 
and 12, a pair of supp.orting protrusions 36& extending 
downwardly are provided in the under surface of the 

flange 326 provided- in the cart:ridge loading portiOJ:?. 82 
20 in the illustrated embodiment:. An engaging member 370 is 

mount:ed vertically movqbly between the pair of supporting 
protrusions 368. The engaging member 370 has a main body 
portion ~72 mounted movably on· the supporting protrusions 
368 and a pair of engaging claw portions 374 

25 provided respectively in the· opposite ends of the 
main body portion 372. A biasing spring member 
378 is interposed between an engaging member 376 
attached to the lower end.of each supporting protrusion 
368 and the main body portion 372. The biasing spring 

30 .member 378 elastically biases the engaging member 370 
upwardly~ If des·ired, instead of the ·above arrangement, 
it is also possible to provide the engaging member 370. 
integrally in the flange 3f6 and _form a ·slit in the 
joining part between the flange 326 and .the ~ngaging 

35 member 370, and ~hus permit the pair of engaging claw 

i 

. This 1 if~i1 iU1i1Ul1iilaced 
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portions 374 to mcve vertically by the el~st:ic deformation 
of- the main boc:l,y· portion 372 of the engaging member 370. 
On the other hand, a pair of notches 380 corresponding td 

the pair of engaging claw portions 374 of the engaging 
5 member 3 70 are provided in the two si.de end port1ons of 

the flange 298 in the cartridge main body 288. The pair 
of notches 380 extend inwardly from both side ends of the 
flange 289 and define receiving portions for receiving 
the engaging claw port:ions 374. As shown in Figure 2, 

10. notches 382 through which the engaging claw portions 374 
of the engaging member 370 can pass are form~d in the flange 
326 of the cartridge loading portion 82. 

Now, with reference to Figures 14-A.to 14-C, the 
operations of loading and deta:c_hing the cartridge main 

·15 body 288 will be described. 

In loading the main body 288 on the cartridge 
loading portion 82, both side end. portions of the flange 
298 are p~si tioned in the pair of guide groo'!es 334_ 
defined in the cartridge loading portion .82 and moved in 

20 the loading direction sho~n by arrow 320 _(Figure 14-A). 
As a result, the two side end portions of tbe flange 298 . .·. . . . 
are guided by the pair of guide grooves 334 and the main body 
288 is positioned at ~~e ioaded position shown in Figure 
14-A (by the abutting of the left end in Figure 14-A of 

25 the flange_298 against the end wall 332a of the guide 
6over 332, the movement ~f the-m~in body 288 peyond the 
loaded position is hampered). As a result, as.shown· in 
Figure 14-A, the pair of engaging claw portions 374 of 
the engaging member 37q pass_through the notches 382 

30 formed in the flange 326 and prpject into, the notches 380 
formed in the fla.nge 298 of the cartridge niain body 288, and .· 
are reliably engaged wit~ p~r~ of the flange ~98~· As shriwn, 
in Figure 14-A, the engagi~g claw portions 374 are 
subs~an~ially vertical at ~he.front end and inclihed 

35 downwardly toward.their rear·end when viewed in ·the 
.•:: 
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loading direction of ~rrow 32~. Hence, when the engaging 

claw por~ions 374 come into engagement with part of the 

flange 298, -.:he movement of the ca:ri::=idge main body 288 

in the detaching direction of arrow 384 (Figure 14-B) is 
s pr~vented~ and unless the 6over ~emoer 304 is 

mounted, ~he cartridge main body 288 ca~not 

be detached. 

Then, part of the sheet material 300 bonded to the 

flange 2 98 in the cartridge main bod.y 288. is peeled and 

10 pulled to detach· it· completely from the. flange .298~ As a 
result, the toner discharge opening 298 of the cartridge . . 
main body 288 is exposed, and the toner in tl:le cartridge 

main body 288 is discharged into the toner discharge 

chamber 86 through the toner discharge opening 296. 

15 On the other hand~ to detach the· cartridge main 

body 2~8-from the cartridge loading po~tion !2, the covei 

member 304 detached fro~ th~ s_ide wa11 318 <Figure i1 > of 

the cartridge main body 288 is inserted be'tween the 

flange 326 of the cartridge loading portion 82 and the 
20 ~lange ~98 of the main body 288 arid moved in 'the 

direction ·of arrow· 2p8· as .far as the~ P()Sit:i,on ~hewn· in• 

-Figure 14.:...B. (The movement of tt~.e ·cover member 304 

beyond this position can be hampered by the abutting of 

the .stop piece 310 provided in th~ cover member J04 . : . . . 

25 against the right end o~~he. flange-~98 in Figure 14-B) • 
.,, . ·.·.· ·. ... 

30 

Since the engaging claw portions 374 are inclined 

. upwardly in the l.oading di·rec'tion shown· ·bY arrow 308, the 

insertion of the cover member 304 is permitted. With t)le 
. . . 

mov~ment of the cover membeJ; 304 in.the loading 

direc'tion, the engaging 1Tiember·370 is inoved downwardly 

against:· the biasing force-of ~he biasing ·spring 37-~. 

When the cover member.304 covers the· under sur£ace of 

the flange :?98, the pai~ of.engaging claw portic;ms 374 
move. from "the notches 380._-;;~6, permit movement of the 

; 35 cartridge main body 2.88 in' the. detaching· direction shown 
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by arrow 384. When the cover member 304 is so mounted; 

the toner discharge opening 296 of the cartridge main 

body 288 is cl~sed by the cover member 304. and its 

engaging projecting portion 316 is posit!oned in the hole 

5 314 formed in the flange 298. Thus, the-movement of the 

cover member 304 in the detaching direction with respect 
to the cartridge main body 288 c~n be prevented. 

Thereafter, the cartridge main body 288 is moved in 

the detaching directio~ of arrow 384 together with the 

10 cover member 304. As a result, as shown ~ri Figure 14-C, 

the cartridge main bodY. 288 can be detached while its 

toner discharge opening 296 i~ being covered With the 

cover member 304. Even when the toner is present in ~ome 

·amount within the cartridge main body 288, it does not 

.1,5 scatter outside. · 

Modified embodiments 

While the invention has been described with regard 

to one embodiment of the developing device constructed in 

accordance with this invention, it should be understood 

20 that the invention is not limited .to 'this specific 

embodiment, and various changes and modifications are 

possible without departing from the s~ope of the 

invention as described: and claimed. herein. ~ .. 

25 

30 

35 

For examole, in the ill.ustrated embodiment, the - . . . 

·mechanisms· relating to. t~e CO'v"er member 304 are descr!bed· 
with regard ·to an embodiment in .. which the cartz:-idge main 

body 288 is loaded into one end portion of the developing 

section 4 of the. developing device 6. -This is not: 

limi ta tive, however. They can be equally appl_ied to an 

embodiment in which the cartridge main body is loaded .. . . 

detachaply in the torier holding chamber.of the developing 
.device~ · . . 

.. F~rtli~rmore, in the illustrated. embodiment, one 
deveioping device : is det~ch~bly mounted. around: ·the . 

'· .· ·. . . . . . . . . . . . 
rotating drum 42~ If desired, for monocolorcopying of a 
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. multipi.icity of co2.ors·~ .... 
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two or more· developing devices may be detachably mounted 

around :-the· rotatix:ig drum 42, as described, for example, 

in. the .,specifica"Cion and· drawings of Japanese Patent· 

s Applic~tion No. 235929ll9a.6 • 
. . . . . . · .. -:~ ... ~ ...... · .... ·~ ~· ... • ....... • ...... · .. ~· .. ~. ~ ......... . 
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. CLAIMS 

1. A cartridge/cover member com]?ination·for 

mounting to an image developing device of an image 

forming machine, said combination comprising; 

a cartridge for containing toner and having a 

toner discharge opening (296), the cartridge being· 

selectively detachably ~ountable on a main body of the 

developing device to enable said toner discharge 

opening (296) to align with a toner inlet opening of 

the main body whereby toner may be supplied 

therethrough from said cartridge to the main body; 

the cartridge having a receiving portion (380) 

for receiving an engaging member of the main body when 

said cartridge is mounted on said main body to thereby 

prevent removal of said cartridge from said main body; 

and 
a cover member (304) for selectively blocking 

said toner discharge opening (296.); 

characterised in tha~ said cover member (304) is 

selectively removably mountable on the cartridge (88) 

for releasing said engaging member ·of the main pody 

from said receiving portion of the cartridge to enable 

the cartridge to be detached from said main body (6). 

· · 2. A combination according to claim 1, wherein 

said. receiving portion ·comprises an aperture ( 3_80) in 

a flange portion (298) adjacent said toner discharge 

opening (296). 

3. A combination according to claim 1 or 2, 

which further comprises detaching movement hampering . 

means (314,316). provided on said cartridge and said 

cover member for preventing detachment of the cover 

member (304) from the cartridge after the cover member 

(3Q4) has been mounted on the main body of the 

cartridge. 
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4. A developing device characterised by a main 
body provided with applicator means for applying a 
developer to a latent electrostatic image, and a toner 
cartridge adapted to be detachably loaded into the 
main body and including a cartridge main body and a 
cover member for closing a toner discharge opening 
formed in the main body of the cartridge, said toner 
cartridge being constructed such that unless the cover 
member is mounted on the cart~idge main body, the 
toner cartridge cannot substantially be detached from 
the main body of the d.eveloping device. 

S. A developing device as claimed in claim 4 
wher~in a receiving portion is defined in the main 
body of the cartridge; an engaging member adapted to 
be received detachably in the receiving portion is 
mounted on the main body of the developing device; 

· when the main body of the toner cartridge is mounted . . 

detachably·on the main body of the ~eveloping device, 
the engaging member is received in the receiving 
section of the cartridge to make the main body of the 
cartridge substantially impossible of detachment from 
the main body of the developing device; and when the 
cover member is mounted on the main body of the 
cartridge, the engaging member is detached from the 

. . 

receiving portion of the main body of the cartridge to 
-. . 

permit de~achment of the main body of the cartridge 
from the main body of the developing device. 

6. A developing device as claimed in claim S 
wherein the engaging member is mounted on the main 
body of the developing device vertically movably; 
biasing means for biasing the engaging member upwardly· 
is provided; the upper end of the engaging member is 
inclined upwardly in the mounting d~ection of the 
cover member; when the main body of the cartridge is 
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detachably loaded into the main body of the· developing 
device, the engaging member is-received in the 
receiving port;i..on of the main body of the cartridge by 
the action of the biasing member; and when the cover 
member is mo~nted on the main body of the cartridge, 
the engaging member is detached from the receiving 
portion of the main body of the cartridge incident to 
the movement of. the·cover member in the·mounting 
direction against the biasing action of the biasing 
means. . · 

7. A developing device as claimed in claim 4 
wherein detaching movement hampering means is provided 
in the main body of the cartridge and the cover memb~r 
which hampers the movement of the cover member in the 
detaching direction after the cover member has been 
mounted on the main body of t~e cartridge. 

8. A developing device as claimed in claim 7 
wherein the detaching movement hampering means is 
comprised of a combination of a receiving depressed . . 
portion provided in one of the main body of the 
cartridge and the cover member and an engaging 
projecting portion provided in the other of the main 
body of the cartridge and the cover member and adapted 
to be received in the receiving de~ressed portion. 

9.. A developing device as claimed in claim 4 
wherein the cover member is detachably mounted on the 
side wall of the main body of the cartridge when it is 
not in use. 

10. A·develoP.ing device as claimed in claim 4 
wherein the toner discharge opening of the main body 
of the cartridge is sealed up by a flexible sheet 
material; and by loadi'ng the main body of the 
cartridge on the main body of the developing device 

·and thereafter peeling the flexible sheet material, 
the toner discharge opening is exposed, and the toner 
in the cartridge is.supplied. 
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